A model of activation of the protein tyrosine phosphatase SHP-2 by the human leptin receptor.
Signalling through the leptin receptor has been shown to activate the SH2 domain-containing tyrosine phosphatase SHP-2 through tyrosine phosphorylation. The human leptin receptor contains five tyrosine residues in the cytoplasmic domain that may become phosphorylated. We show here using BIAcore studies, wherein binding of peptides to SHP-2 was detected, that peptides corresponding to sequences containing phosphotyrosines 974 and 986 (LR974P and LR986P, respectively) from the leptin receptor cytoplasmic domain were the only two peptides that bound to the enzyme. Binding of LR974P to SHP-2 was inhibited in a dose-dependent fashion by orthovanadate, whereas binding of LY986P was not, indicating that the enzyme binds to these peptides through different sites. Only the leptin receptor-derived peptide corresponding to tyrosine 974 was dephosphorylated by recombinant purified SHP-2. Time courses of the reaction were complex, and fitted a two exponent rate equation. Preincubation of SHP-2 with LR986P markedly activated the enzyme at early time points and time courses of the activated enzyme fitted a single exponential first order rate equation. We propose that LR974P binds to the active site of SHP-2, whereas LR986P may bind to the N- and C-terminal SH2 domains of SHP-2, thus activating the phosphatase activity. These data support a model in which SHP-2 binds to phosphotyrosine 986 in the activated leptin receptor and is activated to dephosphorylate phosphotyrosine 974, downregulating signalling events emanating from SH2 domain-containing proteins that bind here.